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DETAILED ACTION 



This Office Action is in response to the application filed December 31 , 2003. 

Claim Objections 

Claims 7 and 14 are objected to because of the following informalities: "out" 
should have been outer on pages 17-18, lines 5 and 11, respectively. Appropriate 
correction is required. 



Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claim 1 is rejected under 35 U.S.C. 102(e) as being anticipated by Seshadri et 
al. (US 6,730,950 B1). 

Seshadri et al. teach a memory device 70 comprising: a capacitor C2 having an 
upper cell plate 76 and a lower cell plate 77; an access transistor 96 coupled directly to 
the lower cell plate 77 of the capacitor C2 through a first conductive plug 71a; and a 



transistor 94, wherein the gate 79c of the transistor 94 is coupled directly to the lower 
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cell plate 77 of the capacitor C2 through a second conductive plug 71c (Figures 6A-6B, 
columns 9-10, lines 41-53 and 27-65, respectively). 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 4-6 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Seshadri et al. (US 6,730,950 B1) as applied to claim 1 above, and further in view of 
Shimada et al. (US 2002/0024073 Al). 

Seshadri et al. teach all mentioned in the rejection above. However, Seshadri et 
al. fail to teach a first conductive plug comprising polysilicon plug, and a second 
conductive plug comprising a tungsten (metal) plug. 

Shimada et al. teach a first conductive plug 21 comprising polysilicon plug; and a 
second conductive plug 32 comprising a tungsten (metal) plug (Figure ID, pages 2-3, 
paragraphs [0027]-[0030]). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to modify the memory device stnjcture as taught by 
Seshadri et al. with the memory device having a first conductive plug comprising 
polysilicon plug, and a second conductive plug comprising a tungsten (metal) plug as 
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taught by Shimada et al. to provide a contact member to connect the elements of a 
memory device (page 2, paragraph [0027]). 

Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Seshadri 
et al. (US 6,730,950 B1) as applied to claim 1 above, and further in view of Imai (US 
2002/0089059 Al). 

Seshadri et al. teach all mentioned in the rejection above. However, Seshadri et 
al. fail to teach the closest outer edge of the first conductive plug separated from the 
closest outer edge of the second conductive plug by a distance in the range of 
approximately 20nm to 50nm. 

Imai teaches the closest outer edge of the first conductive plug 9 separated from 
the closest outer edge of the second conductive plug 9 by a distance in the range 
300nm or less (Figure IE, page 4, paragraphs [0048] and [0051]), which the claimed 
range of approximately 20nm to 50nm lies within. 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to modify the semiconductor device structure as taught 
by Seshadri et al. with the semiconductor device having the closest outer edge of the 
first conductive plug separated from the closest outer edge of the second conductive 
plug by a distance in the range 300nm or less as taught by Imai to prevent the short 
circuiting of conductive plugs (page 4, paragraph [0051]). 
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Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Seshadri 
et al. (US 6,730,950 B1 ) in view of DeBoer et al. (US 6,864,527 82). 

In regard to claim 8. Seshadri et al. teach a memory device 70 comprising: a 
capacitor C2 having an upper cell plate 76 and a lower cell plate 77; an access 
transistor 96 coupled directly to the lower cell plate 77 of the capacitor C2 through a first 
conductive plug 71a; and a transistor 94, wherein the gate 79c of the transistor 94 is 
coupled directly to the lower cell plate 77 of the capacitor C2 through a second 
conductive plug 71c (Figures 6A-6B. columns 9-10, lines 41-53 and 27-65, 
respectively). 

However, Seshadri et al. fail to teach, a system comprising: a processor; and a 
memory device coupled to the processor. 

DeBoer et al. teach a system comprising: a processor; and a memory device 
coupled to the processor (Figures 1 A and 4-5, columns 3 and 8, lines 12-14 and 1-8, 
respectively). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to modify the memory device structure as taught by 
Seshadri et al. with the memory device having a system comprising: a processor; and a 
memory device coupled to the processor as taught by DeBoer et al. to provide a 
memory device with increased performance (column 1, lines 18-35). 
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Claims 11-13 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Seshadri et al. (US 6.730.950 B1) and DeBoer et al. (US 6,864.527 82) as applied to 
claim 8 above, and further in view of Shimada et al. (US 2002/0024073 Al). 

Seshadri et al. and DeBoer et al. teach all mentioned in the rejection above. 
However. Seshadri et al. and DeBoer et al. fail to teach a first conductive plug 
comprising polysilicon plug, and a second conductive plug comprising a tungsten 
(metal) plug. 

Shimada et al. teach a first conductive plug 21 comprising polysilicon plug; and a 
second conductive plug 32 comprising a tungsten (metal) plug (Figure 1D, pages 2-3, 
paragraphs [0027]-[0030]). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to modify the memory device structure as taught by 
Seshadri et al. and a memory device coupled to the processor as taught by DeBoer et 
al. with the memory device having a first conductive plug comprising polysilicon plug, 
and a second conductive plug comprising a tungsten (metal) plug as taught by Shimada 
et al. to provide a contact member to connect the elements of a memory device (page 2, 
paragraph [0027]). 

Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Seshadri 
et al. (US 6.730,950 B1) and DeBoer et al. (US 6,864,527 B2) as applied to claim 8 
above, and further in view of Imai (US 2002/0089059 Al). 
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Seshadri et al. and DeBoer et al. teach all mentioned In the rejection above. 
However, Seshadri et al. and DeBoer et al. fail to teach the closest outer edge of the 
first conductive plug separated from the closest outer edge of the second conductive 
plug by a distance in the range of approximately 20nm to 50nm. 

Imai teaches the closest outer edge of the first conductive plug 9 separated from 
the closest outer edge of the second conductive plug 9 by a distance in the range 
300nm or less (Figure 1E, page 4, paragraphs [0048] and [0051]), which the claimed 
range of approximately 20nm to 50nm lies within. 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to modify the semiconductor device structure as taught 
by Seshadri et al. and the semiconductor device coupled to the processor as taught by 
DeBoer et al. with the semiconductor device having the closest outer edge of the first 
conductive plug separated from the closest outer edge of the second conductive plug by 
a distance in the range 300nm or less as taught by Imai to prevent the short circuiting of 
conductive plugs (page 4, paragraph [0051]). 

Claims 2, 15 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Seshadri et al. (US 6,730,950 B1) in view of Takeda et al. (US 2001/0045589 Al). 

In regard to claim 15, Seshadri et al. teach a memory device 70 comprising: a 
first transistor 94 coupled to a second transistor 92; and a memory portion comprising 
an access transistor 96 and a storage capacitor C2, wherein the storage capacitor 
comprises a first cell plate 77 configured to form an access node 71 of the memory 
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device, wherein the source of the access transistor 96 and the gate of the first transistor 
are coupled to the first cell plate 77 of the storage capacitor (Figures 6A-6B, columns 9- 
10, lines 41-53 and 27-65, respectively). 

In regard to claim 17, Seshadri et al. teach the source of the access transistor 96 
coupled to the first cell plate 77 by a first conductive post 71a, and wherein the gate 79c 
of the first transistor 94 is coupled to the first cell plate 77 by a second conductive post 
71c (Figures 6A-6B, columns 9-10, lines 41-53 and 27-65, respectively). 

However, Seshadri et al. fail to teach a content addressable memory portion. 

In regard to claims 2 and 15, Takeda et al. teach a content addressable memory 
portion (Figure 3, pages 1 and 3-4, paragraphs [0014] and [0063]-[0072], respectively). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to modify the memory device structure as taught by 
Seshadri et al. with the memory device having a content addressable memory portion 
as taught by Takeda et al. to provide a semiconductor device capable of realizing a high 
performance content addressable memory (page 1 , paragraph [0008]). 

Claims 18-21 are rejected under 35 U.S.C. ld3(a) as being unpatentable over 
Seshadri et al. (US 6,730,950 B1) and Takeda et al. (US 2001/0045589 Al) as applied 
to claims 2, 15 and 17 above, and further in view of Shimada et al. (US 2002/0024073 
A1). 

Seshadri et al. and Takeda et al. teach all mentioned in the rejection above. 
However, Seshadri et al. and Takeda et al. fail to teach a first conductive post and a 
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second conductive post comprising different types of material, wherein the first 
conductive post comprises polysilicon, and the second conductive post comprises 
tungsten (metal). 

Shimada et al. teach a first conductive post and a second conductive post 
comprising different types of material, wherein the first conductive post 21 comprises 
polysilicon, and the second conductive post 32 comprises tungsten (metal) (Figure 1 D, 
pages 2-3, paragraphs [0027]-[0030]). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to modify the memory device structure as taught by 
Seshadri et al. and the memory device having a content addressable memory portion as 
taught by Takeda et al. with the memory device having a first conductive post and a 
second conductive post comprising different types of material, wherein the first 
conductive post comprises polysilicon, and the second conductive post comprises 
tungsten (metal) as taught by Shimada et al. to provide a contact member to connect 
the elements of a memory device (page 2, paragraph [0027]). 

Claims 9, 23 and 25 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Seshadri et al. (US 6,730,950 B1) in view of DeBoer et al. (US 6,864,527 82) and 
Takeda et al. (US 2001/0045589 Al). 

In regard to claim 23, Seshadri et al. teach a memory device 70 comprising: a 
first transistor 94 coupled to a second transistor 92; and a memory portion comprising 
an access transistor 96 and a storage capacitor C2, wherein the storage capacitor 
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comprises a first cell plate 77 configured to form an access node 71 of the memory 
device, wherein the source of the access transistor 96 and the gate of the first transistor 
94 are coupled to the first cell plate 77 of the storage capacitor (Figures 6A-6B, columns 
9-10. lines 41-53 and 27-65, respectively). 

In regard to claim 25, Seshadri et al. teach the source of the access transistor 96 
coupled to the first cell plate 77 by a first conductive post 71a, and wherein the gate 79c 
of the first transistor 94 is coupled to the first cell plate 77 by a second conductive post 
71c (Figures 6A-6B, columns 9-10, lines 41-53 and 27-65, respectively). 

However, Seshadri et al. fail to teach a system comprising: a processor; and a 
memory device couple to the processor and comprising: a content addressable memory 
portion. 

In regard to claims 23 and 25, DeBoer et al. teach a system comprising: a 
processor; and a memory device coupled to the processor (Figures 1 A and 4-5, 
columns 3 and 8, lines 12-14 and 1-8. respectively). 

And in regard to claims 9 and 23, Takeda et al. teach a content addressable 
memory portion (Figure 3, pages 1 and 3-4, paragraphs [0014] and [0063]-[0072], 
respectively). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to modify the memory device structure as taught by 
Seshadri et al. with the memory device having a system comprising: a processor; and a 
memory device coupled to the processor as taught by DeBoer et al. and the memory 
device having a content addressable memory portion as taught by Takeda et al. to 
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provide a semiconductor device capable of realizing a high speed information 
processing system (page 1 , paragraph [0005]). 

Claims 26-29 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Seshadri et al. (US 6,730,950 B1 ). DeBoer et al. (US 6.864.527 82) and Takeda et al. 
(US 2001/0045589 A1 ) as applied to claims 9, 23 and 25 above, and further in view of 
Shimada et al. (US 2002/0024073 A1 ). 

Seshadri et al., DeBoer et al. and Takeda et al. teach all mentioned in the 
rejection above. However, Seshadri et al., DeBoer et al. and Takeda et al. fail to teach 
a first conductive post and a second conductive post comprising different types of 
material, wherein the first conductive post comprises polysilicon, and the second 
conductive post comprises tungsten (metal). 

Shimada et al. teach a first conductive post and a second conductive post 
comprising different types of material, wherein the first conductive post 21 comprises 
polysilicon, and the second conductive post 32 comprises tungsten (metal) (Figure ID, 
pages 2-3, paragraphs [0027]-[0030]). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to modify the memory device structure as taught by 
Seshadri et al., the memory device having a system comprising: a processor; and a 
memory device coupled to the processor as taught by DeBoer et al. and the memory 
device having a content addressable memory portion as taught by Takeda et al. with the 
memory device having a first conductive post and a second conductive post comprising 
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different types of material, wherein the first conductive post comprises polysilicon, and 
the second conductive post comprises tungsten (metal) as taught by Shimada et al. to 
provide a contact member to connect the elements of a memory device (page 2, 
paragraph [0027]). 

Allowable Subject Matter 

Claims 3, 10, 16, 22, 24 and 30 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form including all 
of the limitations of the base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject 
matter: The prior art of record does not disclose, make obvious, or otherwise suggest 
the structure of the applicant's together with the other limitations of the independent 
claims. The closest prior art of record being Aono (4,903,1 10) teaching a surface area 
of an capacitor plate (column 1, lines 29-45) and Imai (US 2002/0089059 Al) teaching 
conductive plugs (Figure 1 E, page 4, paragraphs [0048] and [0051]). 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

The following patents are cited to further show the state of the art with respect to 
memory devices having capacitors and transistors: 
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Amo et al. (US 2004/01 29963 A1 ) Fukuda et al. (US 2001/0022369 A1 ) 



Nakashima et al. (US 2004/01 5001 9 Al ) Tottori (US 6.207.987 B1 ). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ida M. Soward whose telephone number is 571-272- 
1845. The examiner can normally be reached on Monday - Thursday 6:30am to 
5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, AmirZarabian can be reached on 571-272-1852. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Katori et al. (6,011,284) 



Ma et al. (US 2002/0135005 A1 




